A 78-year-old female patient with no notable history was hospitalised for investigation of her altered general condition. An abdominopelvic ultrasound examination was performed to determine the aetiology. This showed a mixed 7 cm left ovarian mass comprised of a multilocular cystic part and a tissue part. There was also ascites. The right ovary was atrophic and fibrous. Laboratory tests were performed and found a CA125 level of 164 U/mL (N < 35 U/mL). A pelvic MRI was added to the series of examinations ( Figs. 1 and 2) . Figure 1. Axial T2 sequence.
. Axial T1 sequences before (a) and after fat saturation (b) and T1 GE subtraction 50 seconds after gadolinium injection (c).
What is your diagnosis?
From the observations, what would your diagnosis be from among the following: • mucinous cystadenoma; • serous cystadenocarcinoma; • granulosa cell tumour;
• struma ovarii with pseudo-Meigs' syndrome and raised CA125; • mucinous cystadenocarcinoma.
Diagnosis
Struma ovarii with pseudo-Meigs' syndrome and raised CA125.
Comments
The pelvic ultrasound examination was only performed using the suprapubic method. Transvaginal ultrasound was not undertaken given the age of the patient and her refusal.
The pelvic MRI showed a left ovarian lesion, the largest diameter of which was 7 cm. It was of mixed type, with a polylobular shape. It had a fleshy tissue portion and septa with an intermediate signal in T2 and T1 (before and after fat saturation) which became intensely enhanced after injection. The cystic portion was formed from many loculi with varying signals, separated by the septa. Some loculi appeared as a hyposignal in T1 and T2, others had a haemorrhagic appearance with a T2 hyposignal and a T1 hypersignal before and after fat saturation. Finally, there were pure cystic loculi in T2 hypersignal and T1 hyposignal ( Figs. 3 and 4 ).
There was no fatty component or calcification.
There was moderately abundant ascites ( Fig. 3 ). There was no evidence of lymphadenopathy or of any peritoneal carcinomatosis nodules. The multilocular character with loculi with a variable signal was very suggestive of struma ovarii. However, the presence of ascites and the raised CA125 could not formally eliminate a malignant epithelial Endometrium, breast, digestive tube (Krükenberg tumours) 5-10% of ovarian tumours lesion. Ovariectomy was thus scheduled, by laparoscopy, with conversion to laparotomy if a malignant epithelial lesion was found on extemporaneous examination. The extemporaneous histopathological examination confirmed the presence of thyroid tissue. The definitive histological examination concluded that it was a struma ovarii with no signs of malignancy, and therefore a struma ovarii with pseudo-Meigs' syndrome and raised CA125.
Discussion
It is not always easy to characterise ovarian tumours by imaging. The classically accepted criteria of malignancy can be found wanting. We usually consider organic ovarian lesions to be malignant if they have irregular thick walls and septa (> 4 mm), an irregular fleshy component, necrotic-haemorrhagic changes, calcifications and secondary locations (peritoneal implants, ascites, adenomegalies) [1] .
Struma ovarii (or thyroid goitre) is a monodermal mature teratoma composed mainly or exclusively of thyroid tissue (Table 1) . It is a rare lesion representing 0.3 to 1% of ovarian tumours and 3% of teratomas [2] .
This lesion is usually benign (95 to 99.9% of cases) and unilateral. Malignant forms are rarely metastatic (0.1 to 0.3%) [3] . No recurrence has been described for benign forms [4] .
Patients are usually premenopausal (85%) with a median of 42 years of age. Clinical symptoms are often frustrating, diagnosis being fortuitous or because of pelvic pain, a pelvic mass or menstrual disorders [5] . Sometimes there are symptoms of hyperthyroidism (5 to 8% of cases) with changes in thyroid function tests [6] . This diagnosis should also be considered if thyroid scintigraphy is negative with normal or raised thyroglobulin levels, or if hyperthyroid symptoms persist after total thyroidectomy.
Given the rarity of malignant forms and the hormonal status of the patients, it is important to consider the possibility of struma ovarii preoperatively in order to plan a conservative procedure (laparoscopic homolateral ovariectomy) [7] .
As with any assessment of an ovarian tumour, pelvic ultrasound, preferably transvaginal, can characterise the lesion fairly precisely. Struma ovarii usually presents in the form of a mixed cystic and tissue lesion, with septa and vegetation [8] [9] [10] . Moderate hypervascularity is present in Doppler ultrasound [9] , related to the richer vascularisation of thyroid tissue compared with that of the tissue components of other teratomas. MRI signs are more specific. The lesion appears as multilocular, mixed and heterogeneous with polylobular borders. The loculi correspond to thyroid follicles. Their signal varies depending whether their content is pure liquid (T2 hypersignal and T1 hyposignal) or colloid (T1 and T2 hyposignal) (associating thyroglobulin and thyroid hormones) [11] [12] [13] [14] . Haemorrhagic changes can also be seen with loculi in T1 hypersignal before, and T2 hyposignal after, fat saturation. The septa and tissue parts take up the contrast after injection of gadolinium because of the rich vascularity of the thyroid tissue [11] [12] [13] . There are no specific malignancy criteria for a struma ovarii in imaging, apart from signs of metastatic dissemination (pelvic or lumbar lymph nodes, peritoneal carcinomatosis, distant metastases) [2] . When faced with a multilocular lesion, differential diagnoses include serous cystadenocarcinoma with necrotic-haemorrhagic changes, mucinous epithelial tumours and ovarian metastases of thyroid cancer. More rarely the diagnosis is made in the context of pseudo-Meigs' syndrome with ascites (and less often hydrothorax), when the criteria for malignancy are then found wanting. The lesions are usually large, with considerable haemorrhagic and oedematous changes [15] .
In exceptional cases, as here, struma ovarii can be found associated with pseudo-Meigs' syndrome and raised CA125 [16] [17] [18] [19] [20] [21] [22] . This is in fact the ninth case in French and English literature.
Struma ovarii should therefore be considered as a possible aetiology when a pelvic tumour, Meigs' syndrome and raised tumour markers are associated. Ascites disappears and the tumour markers return to normal after surgical excision. The other differential diagnoses in particular to consider, given a pseudo-malignant ovarian lesion, are atypical mature teratomas and cystadenofibromas. Struma ovarii is a rare ovarian tumour which can mimic a malignant epithelial lesion, even though it is a monodermal teratoma composed of thyroid tissue which is benign in most cases. It is essential to consider the possibility given certain typical MRI characteristics, in order to plan conservative surgery with extemporaneous examination, in patients who are usually premenopausal. Struma ovarii should be included henceforth among the differential diagnoses of malignant epithelial ovarian tumour when confronted with an ovarian tumour associated with pseudo-Meigs' syndrome and raised CA125.
